Regioselectivity and stereoselectivity of the metabolism of the chiral quinolizidine alkaloids sparteine and pachycarpine in the rat.
1. The metabolism of (-)-sparteine and (+)-sparteine (pachycarpine) was investigated in male Sprague-Dawley rats by g.l.c.-mass spectrometry, and 13C- and 2H-n.m.r. spectroscopy. The structure of the major metabolite of (-)-sparteine was confirmed to be 2,3-didehydrosparteine by g.l.c.-mass spectrometry after alkaline sample work-up. 2H-n.m.r. spectroscopy showed that this metabolite exhibits the structure of the carbinolamine (2S)-hydroxysparteine in aqueous solution of neutral pH. No other metabolites with an enamine structure were observed by g.l.c.-mass spectrometry and 13C-n.m.r. spectroscopy. 2. Pachycarpine is metabolized in vivo and in vitro stereoselectively to the aliphatic alcohol (4S)-hydroxypachycarpine as the main metabolite. 3. The formation of the 2,3-didehydrosparteine proceeds via stereospecific abstraction of the axial 2 beta hydrogen atom. Inhibition in vitro studied with purified rat liver microsomes demonstrated that both sparteine enantiomers are metabolized by the same cytochrome P450 isozyme. Therefore this enzyme exhibits marked substrate and product stereoselectivity for the metabolism of the two enantiomeric quinolizidine alkaloids.